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Description 

[0001] The present invention relates to a connector 
for flexible pipes, particularly tor use in cooling or air- 
conditioning systems for motor vehicles, of the type re- 
ferred to in the preamble of claim 1. 
[0002] An example of a connector of the known type 
indicated above is illustrated and generally indicated 1 
in the appended Figure 1 . This connector has a tubular 
coupling element 2 on which two ramp-like, annular 
teeth 3 and two pairs of sealing collars 4 are formed in- 
tegrally. In use, the end of a flexible pipe 5 is fitted and 
clamped on the coupling element 2 by the plastic defor- 
mation of a collar 6 which, in the example of Figure 1, 
is constituted by a pair of bands 7 connected in a tandem 
configuration by a transverse plate 8. 
[0003] A disadvantage of known connectors is that 
the characteristics of the seal between the pipe and the 
coupling element for preventing the escape or leakage 
of the operating fluid are not entirely satisfactory when 
the fluid has small molecular dimensions. 
[0004] This problem is accentuated by the fact that, 
in order to reduce the permeability of the pipes to fluids 
of this type, flexible pipes having an internal sheathing 
of polyamide material, particularly nylon, are often used. 

[0005] As is known, polyamide materials generally 
have poor flexibility characteristics and hence a poor 
ability to adapt to the gripping teeth of the coupling ele- 
ments of the connectors, particularly to ramp-like annu- 
lar teeth, with the risk of imperfect adhesion between 
the inside wall of the pipe and the coupling element, al- 
though only in a localized region. 
[0006] Another disadvantage of known connectors 
connected to flexible pipes having an internal polyamide 
sheathing is caused by the difference between the co- 
efficient of thermal expansion of the sheathing and that 
of the metal of which the connector, including any seal- 
ing collars, is made. This difference between the coeffi- 
cients of thermal expansion means that the coupling el- 
ement of the connector tends to contract radially to a 
greater extent or more rapidly than the flexible pipe as 
a result of abrupt reductions in the running temperature, 
with the consequent danger of the fluid leaking. 
[0007] Another example of connector of the type indi- 
cated above is known from US-A-4 564 222, wherein 
there is disclosed a connector provided with a resilient 
sealing ring. 

[0008] The object of the present invention is to over- 
come the aforesaid problems by means of a connector 
of the type indicated in the introduction to the present 
description, characterized in the appended claims. 
[0009] An advantage of the connector according to 
the present invention is that its fluidtightness is ensured 
even in the presence of any geometrical defects or sur- 
face faults either of the coupling element or of the pas- 
sage inside the flexible pipe, reducing production costs 
by virtue of the lower incidence of rejects. In fact, by vir- 



tue of the sealing ring, the fluidtightness of the connector 
is not affected by lack of adhesion of the flexible pipe to 
the coupling element in a localized region thereof. 
[001 0] Another advantage of the connector according 

5 to the present invention results from the fact that, even 
in difficult conditions of use, it is not necessary to in- 
crease the force with which the flexible pipe is clamped 
onto the connector to ensure a satisfactory seal and the 
risk of undesired deformation or breakage of the cou- 

10 pling element or of the internal polyamide sheathing, 
when it is present, is thus reduced. 
[001 1] If the connector according to the present inven- 
tion is used with a flexible pipe having an internal polya- 
mide sheathing, another advantage is achieved; in this 

1$ case, the friction between the sealing ring and the polya- 
mide sheathing, which is undoubtedly greater than the 
friction which normally arises between the sheathing 
and the metal of known connectors, effectively stops 
any relative rotation between the connector and the pipe 

20 when clamping has been effected. The risk of fluid leak- 
ing or escaping is thus undoubtedly reduced. 
[0012] According to another characteristic of the 
present invention, the sealing ring is housed with a re- 
silient forced fit in an annular recess in the coupling el- 

25 ement. 

[001 3] An advantage resulting from this characteristic 
is that the fitting of the sealing ring on the coupling ele- 
ment is quick and easy to do and can easily be automat- 
ed. Moreover, the longitudinal position of the sealing ring 

30 on the coupling element is defined at the design stage 
so as to optimize the sealing characteristics of a certain 
model of connector according to the type of clamping 
means used for the flexible pipe. 
[001 4] According to a further characteristic of the con- 

35 nector according to the present invention, the outside 
wall of the sealing ring is substantially arcuate in shape. 
[0015] Two advantages result from this further char- 
acteristic; on the one hand, it prevents the sealing ring 
from being displaced or rolled up when the flexible pipe 

40 is fitted on the coupling element since the convex shape 
of its outside wall favours the sliding of the flexible pipe 
thereon, as long as ft is not clamped; on the other hand, 
the compression force exerted on the sealing ring radi- 
ally by the flexible pipe clamped onto the coupling ele- 

<5 ment is preferably discharged uniformly onto the sides 
of the sealing ring, bringing about, amongst other things, 
a more progressive resilient action and a greater useful 
travel. 

[0016] The present invention will become clear from 
50 the detailed description thereof which follows, with ref- 
erence to the appended drawings, given by way of non- 
limiting example, in which: 
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Figure 1 is an exploded side view of a connector, a 
clamping collar and a flexible pipe of the prior art 
which have already been discussed briefly in the in- 
troduction to the present description, 
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Figure 2 is a side view similar to Figure 1 of a con- 
nector according to the present invention. 

Figure 3 is an enlarged, partial longitudinal section 
of a detail of the connector of Figure 1 or of the var- 
iant thereof of Figure 4, showing the sealing ring, 
and 

Figure 4 is a partially-sectioned side view of a var- 
iant of the connector of the present invention in the 
assembled configuration. 

[0017] With reference now to the drawings, Figure 1 
shows a known connector, the characteristics of which 
have already been described above in the introduction 
to the present description. In this drawing, the direction 
in which the components (the connector, the clamping 
collar and the flexible pipe) are assembled when the 
connector is in use is shown by the arrows X. 
[0018] Figure 2 shows a connector according to the 
present invention, comprising an elongate, hollow body, 
generally indicated 10, having an internally threaded 
opening at its end which is on the left in the drawing. A 
nut 1 2 is formed integrally on the connector 1 0 to enable 
the opening 11 to be screwed onto a corresponding rigid 
threaded member of the system in which the connector 
is used. At the opposite end to the opening 11 , the con- 
nector 1 0 has a tubular coupling element 1 3 forthe fitting 
of a flexible pipe 1 4 of known type. 
[0019] An intermediate tubular portion 15 having an 
outside diameter larger than the outside diameter of the 
coupling element 13 is preferably interposed between 
the coupling element 13 and the nut. 12. Two annular 
ramp-like teeth 1 6a, 1 6b are spaced apart on the outside 
wall of the coupling element 13, one tooth (16a) being 
disposed near the end 13a of the coupling element 13 
and the other tooth (16b) in a position intermediate the 
first tooth 16a and the intermediate tubular portion 15. 
The teeth 16a, 16b cooperate with a clamping element 
of known type such as, for example, the collar 6 which 
has bands 7 in tandem, so as to prevent the flexible pipe 
1 4 from coming off the connector 1 0 when, with the con- 
nector in the assembled condition, the bands 7 are tight- 
ened onto the flexible pipe 5 by plastic deformation so 
as to deform or squash it locally in regions correspond- 
ing to the teeth 16a, 16b. 

[0020] Two resilient sealing rings 17 are fitted on the 
coupling element 1 3, near respective teeth 16a, 16b, on 
the opposite sides to the end 13a of the coupling ele- 
ment 1 3 and in substantially predetermined axial posi- 
tions. Naturally, since the configuration of Figure 2 is giv- 
en by way of example, an alternative solution for the 
connector according to the present invention may be 
limited simply to the formation of a single tooth and to 
the provision of a single corresponding sealing ring 17. 
[0021] As shown in detail in Figure 3, each sealing 
ring 17 is constituted by a ring of resilient material, pref- 
erably rubber, having a substantially cylindrical inside 



wall 1 8 and an outside wall 1 9 with a shaped cross-sec- 
tion. In particular, in the embodiment shown in the draw- 
ing, the outside wall 19 is curved like a barrel so as to 
have a symmetrical arcuate profile in cross-section. The 
s profile of the outside wall 1 9 is not limited to an arcuate 
shape and may be configured with a profiled shape 
which, in any case, is selected on the basis of the con- 
ditions of use of the connector and of the characteristics 
of the associated flexible pipe. More specifically, the out- 

10 side wall 1 9 may effectively be shaped with a recessed 
arcuate, sloping, or arrow-head profile or may have 
more or less accentuated corrugations. 
[0022] The inside diameter of the sealing ring 17 is 
smaller than the diameter of the base of an annular re- 

15 cess 20 in the coupling element 1 3 so that the sealing 
ring 17 can be fitted in the annular recess 20 with a cer- 
tain degree of radial forcing owing to the resilience of 
the sealing ring. The annular recess 20 is wider than the 
sealing ring 17, for reasons which will become clearer 

20 from the following. 

[0023] In a preferred embodiment, the width H of the 
cross-section of the sealing ring 17 is greater than its 
thickness S so that the sealing ring has positional sta- 
bility which opposes its rolling on the couplinq element 

25 when it is acted on by a longitudinal force, for example, 
during the fitting of the flexible pipe or during the fitting 
of the sealing ring on the coupling element. 
[0024] When the connector 1 0 is in the disassembled 
condition, as can be seen in Figures 2 and 3, the sealing 

30 ring 17 projects radially relative tothe cylindrical surface 
of the coupling element 13. In a preferred solution, the 
sealing ring 17 projects radially to a lesser extent than 
the teeth 16a, 16b; in other words, the height D of the 
teeth 16a or 16b with respect to the base of the annular 

35 recess 20 is greater than the thickness S of the sealing 
ring 17. 

[0025] Figure 4 shows a variant of the connector ac- 
cording to the present invention in an assembled condi- 
tion of use, in which a row of ramp-like, annular teeth 21 

40 arranged in a continuous series starting from the end 
1 3a is formed on the coupling element 1 3. A single seal- 
ing ring 1 7 is fitted on the coupling element 1 3 between 
the row of teeth 21 and the intermediate tubular element 
15, preferably near the last tooth 21 of the row, illustrated 

45 with broken line in Figure 3. The flexible pipe 1 4 is fitted 
on the coupling element 13 so that its end 14a extends 
beyond the axial position of the sealing ring 1 7. The flex- 
ible pipe shown in Figure 4 comprises an outer rubber 
covering 22 in which a reinforcing braid 23, preferably 

50 made of steel wire, is incorporated, and a tubular lining 

24 of polyamide, particularly nylon. 

[0026] In this embodiment, the element for clamping 
the pipe to the connector is constituted by a collar 25 
having an end shoulder 26 which, in the assembled con- 
55 dition shown, abuts the intermediate tubular portion 15 
of the connector. Like the collar 6 of Figure 2, the collar 

25 is clamped onto the flexible pipe 14 by plastic defor- 
mation so as to bring about localized deformation or 
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squashing thereof in regions corresponding to the row 
of teeth 21 and to rings 27 formed in the inside wall of 
the collar 25. 

[0027] If the annular teeth 16a, 16b, 21 project radially 
further than the sealing rings 1 7 and the latter are posi- s 
tioned downstream of the teeth with reference to the di- 
rection in which the flexible pipe is fitted, as shown in 
the embodiment of Figure 2, axial stresses or displace- 
ment of the sealing rings 17 when the flexible pipe is 
fitted on the coupling element 1 3 are prevented. Arcuate 10 
profiles of the outside walls of the sealing rings 17 also 
favour the fitting of the flexible pipe onto the coupling 
element. The sliding of the flexible pipe onto the sealing 
rings 17 is also facilitated if the pipe has an internal 
polyamide sheathing 24 with a low coefficient of friction. 15 
[0028] In any case, axial sliding of the sealing rings 
1 7 is generally prevented or greatly limited by the friction 
between their inside walls 18 and the coupling element 
1 3, particularly the bases of the respective recesses 20, 
this friction being favoured by the relatively large extent 20 
of the contact zone and by the resilient compression 
force exerted by the sealing rings on the coupling ele- 
ment. 

[0029] When the flexible pipe 14 is fitted on the cou- 
pling element, it is clamped, as described above, by the 25 
radial plastic deformation of the collars 6 or 25, for ex- 
ample, by clinching or rolling. Naturally, the pipe 14 can 
be fixed to the connector by any of the known techniques 
usually used in this field such as, for example, even by 
means of reclaimable connections with shells, casings, 30 
and the like. 

[0030] As a result of the compression of the outside 
wall of the pipe, a radial compression force is also ex- 
erted on the sealing ring 17, particularly on its outside 
wall 1 9, which tends to be flattened. Since the material 3S 
of which the sealing ring 17 is made is substantially in- 
compressible, the fact that the annular recess 20 formed 
in the coupling element 1 3 is wider than the sealing ring 
17 housed therein allows the latter to expand longitudi- 
nally within the recess. The resilience of the sealing ring 40 
1 7 tends to keep its outside wall 1 9 in close contact with 
the inside wall of the flexible pipe. Any temporary or per- 
manent reduction of the compression force exerted by 
the pipe on the sealing ring 17 due, for example, to use 
in difficult conditions, to temperature swings, or to plastic 
yielding of the clamping collar, does not cause the for- 
mation of a gap between the inside wall of the pipe and 
the outside wall of the sealing ring 17, owing to the re- 
silient recovery of the latter, at least within a wide range 
of values, the recovery depending upon the overall di- so 
mensional characteristics of the sealing ring, upon the 
resilience of the material, and upon the compression 
force initially exerted during assembly. 
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Claims 



1 . A connector for flexible pipes, particularly for use in 



cooling or air-conditioning systems for motor vehi- 
cles, comprising a hollow main body including a 
coupling element (13) which has at least one grip- 
ping tooth (16a, 16b, 21), clamping means (6,25) 
which cooperates with said at least one gripping 
tooth to grip a flexible pipe (14) when the connector 
(10) is in the condition of use, a sealing ring (17) 
having a substantially cylindrical inside wall and an 
outside wall (19), the sealing ring (17) exhibiting re- 
silient behaviour in a radial direction and being com- 
pressible radially, when the connector (10) is in con- 
dition, by the flexible pipe (14) which is fitted and 
clamped on the coupling element (1 3) by the clamp- 
ing means (6, 25), characterised in that the outside 
wall (1 9) of the sealing ring (1 7) is shaped according 
to any of the following profiles: arcuate, recessed 
arcuate, sloping, arrow head, with corrugations. 

A connector for flexible pipes according to Claim 1 , 
characterized in that the width (H) of the sealing ring 
(17) is greater than its thickness (S). 

A connector for flexible pipes according to Claim 1 , 
characterized in that the sealing ring (17) is resil- 
iency force-fitted in an annular recess (20) in the 
coupling element (13). 

A connector for flexible pipes according to Claim 2 
and Claim 3, characterized in that the width of the 
annular recess (20) is greater than the width (H) of 
the sealing ring, and in that the depth of the annular 
recess is less than the thickness (S) of the sealing 
ring. 

A connector for flexible pipes according to Claim 3, 
characterized in that the annular recess (20) is dis- 
posed downstream, in the direction in which the 
flexible pipe (14) is fitted, of at least one gripping 
tooth (16a, 16b, 21) and is substantially adjacent 
thereto. 

A connector for flexible pipes according to Claim 5, 
characterized in that the sealing ring (17) projects 
radially relative to the coupling element (13), and in 
that the gripping tooth comprises at least one ramp- 
like, annular tooth (16a, 16b, 21) which projects ra- 
dially relative to the sealing ring (17). 



Patentanspruche 

1. Verbinder fur Schlauche, insbesondere fur die Ver- 
wendung in Kuhlsystemen Oder Klimaanlagen von 
Kraftfahrzeugen, aufweisend einen hohlen Haupt- 
korper, der ein Kupplungselement (1 3) mit minde- 
stens einem Greifzahn (16a, 16b, 21), Klemmitteln 
(6, 25), die mit dem genannten mindestens einen 
Greifzahn zusammenwirken, urn einen Schlauch 
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(14) zu halten, wenn der Verbinder (10) in Ge- 
brauchszustand ist, sowie einen Dichtungsring (17) 
mit einer im wesentlichen zylinderfdrmigen Innen- 
wand und einer AuBenwand (19) aufweist, wobei 
der Dichtungsring (17) in radialer Richtung ein fe- 
derndes Verhalten zeigt und in Gebrauchszustand 
des Verbinders (10) durch den Schlauch (14) radial 
zusammengedruckt werden kann, wenn dieser auf 
das Kupplungselement (13) aufgeschoben und mit 
den Klemmitteln (6, 25) festgeklemmt wird, 

dadurch gekennzeichnet, daB die AuBen- 
wand (1 9) des Dichtungsrings (17) mit einem belie- 
bigen der folgenden Profile geformt ist: gebogen, 
nach innen gebogen, schrag, pfeilformig, gewellt. 

2. Verbinder f Or Schlauche nach Anspruch 1 , dadurch 
gekennzeichnet, daB die Breite (H) des Dichtungs- 
rings (17) groBer ist als seine Dicke (S). 

3. Verbinder fur Schlauche nach Anspruch 1, dadurch 
gekennzeichnet, daB der Dichtungsring (17) in ei- 
ner ringformigen Vertiefung (20) in dem Kupplungs- 
element (13) elastisch eingepreBt sitzt. 

4. Verbinder fur Schlauche nach Anspruch 2 und An- 
spruch 3, dadurch gekennzeichnet, daBdie Breite 
der ringformigen Vertiefung (20) groBer ist als die 
Breite (H) des Dichtungsrings (17), und daB die Tie- 
fe der ringformigen Vertiefung kleiner ist als die Dik- 
ke (S) des Dichtungsrings. 

5. Verbinder fur Schlauche nach Anspruch 3, dadurch 
gekennzeichnet, daB die ringfdrmige Vertiefung 
(20) in der Richtung, in der der Schlauch (14) auf- 
geschoben wird, hinter mindestens einem Greif- 
zahn (16a, 16b, 21) angeordnet ist und im wesent- 
lichen an diesen angrenzt. 

6. Verbinder fur Schlauche nach Anspruch 5, dadurch 
gekennzeichnet, daB der Dichtungsring (17) radial 
uber das Kupplungselement (13) hinausragt und 
daB der Greifzahn aus mindestens einem rampen- 
artigen, ringformigen Zahn (16a, 16b, 21) besteht, 
der radial uber den Dichtungsring (17) hinausragt 



ment cylindrique et une paroi externe (1 9), la bague 
d'etancheite (17) presentant un comportement 
elastique en direction radiale et etant compressible 
radialement lorsque le raccord (10) est en condition 

s d'utilisation, par le tube souple (14) monte et serre 
sur I'element d'accouplement (13) par le dispositif 
de serrage (6, 25), caracterise en ce que la paroi 
externe (19) de la bague d'etancheite (17) a une 
configuration correspondant a Pun quelconque des 

10 profils suivants : courbe, courbe evide\ incline, en 
tete de fleche, avec des ondulations. 

2. Raccord pour tubes souples selon ia revendication 
1, caracterise en ce que la largeur (H) de la bague 

15 d'etancheite (17) est superieure a son epaisseur 
(S). 

3. Raccord pour tubes souples selon la revendication 
1, caracterise en ce que la bague d'etancheite (17) 

20 est emmanchee elastiquement a force dans une ca- 
vite annuiaire (20) dans I'element d'accouplement 
(13). 

4. Raccord pour tubes souples selon les revendica- 
25 tions 2 et 3, caracterise en ce que la largeur de la 

cavite annuiaire (20) est superieure a la largeur (H) 
de la bague d'etancheite, et en ce que la profondeur 
de la cavite annuiaire est inferieure a I'epaisseur (S) 
de la bague d'etancheite. 

30 

5. Raccord pour tubes souples selon la revendication 
3, caracterise en ce que ia cavite annuiaire (20) est 
disposee en aval, dans la direction dans laquelle 
est monte le tube souple (14), d'au moins une dent 

35 de saisie (16a, 16b, 21 ), et est pratiquement adja- 
cente a celle-ci. 

6. Raccord pour tubes souples selon la revendication 
5, caracterise en ce que la bague d'etancheite (17) 

40 depasse radialement par rapport a I'element d'ac- 
couplement (1 3), et en ce que la dent de saisie com- 
prend au moins une dent annuiaire (16a, 16b, 21) 
en forme de rampe qui depasse radialement de la 
bague d'etancheite (17). 

45 



Revendications 



1 . Raccord pour tubes souples, notamment destine a 
etre utilise dans les systemes de ref roidissement ou 50 
de conditionnement d'air des vehicules a moteur, 
comprenant un corps principal creux ayant un ele- 
ment d'accouplement (13) qui possede au moins 
une dent de saisie (16a, 16b, 21), un dispositif de 
serrage (6, 25) qui coopere avec la dent de saisie 55 
au moins pour retenir un tube souple (14) lorsque 
le raccord (10) est a I'etat d'utilisation, une bague 
d'etancheite (17) ayant une paroi interne pratique- 
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